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Abstract 
Collaborative consumption has been changing how the people consume products in recent years. The economy model 
has been adapted by rising Start-Ups and enables lower-income consumers to remove the cost barrier by using 
access-based consumption. However, up until now the research and empirical study about collaborative consumption 
practice in a developing country with lower-income consumers compared to developed country is very limited. In this 
paper, we will explore one of the systems of the collaborative consumption, product-service system in term of 
customer loyalty by using data from babyloania.com, a Start-Up that using this model. We use multiple regression 
method with 266 transaction data from customers who have already made at least twice transaction and joined as 
members for at least 4 months to predict the customer lifetime value and check the significance of its antecedents. In 
our findings, initial perceived value of saving benefit, initial recency, and initial monetary value have significant 
effect to customer loyalty measured by transaction frequency and customer lifetime value.  
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1. Introduction 
Collaborative consumption, an economy system that reinvent traditional market behavior such as 
renting, lending, swapping, sharing, bartering, gifting through technology [1], is coming to Jakarta, a very 
crowded center of economy city with 9.9 million citizens (it increases to 11.5 million citizens at work 
hours) [2]. Urbanization and intercity commuting are the main factors of this problem. Urbanization is one 
of the key development factors of collaborative consumption beside consumerization of digital 
 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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technologies, emergence of ‘digital institutions’, and ecological and resource consideration [3]. It shrinks 
the availability of shared public. In this situation, perceived cost of ownership will be pretty high. One of 
collaborative consumption system, Product-Service System (also called PSS), is considered by the 
consumers to solve the cost of ownership problem [4]. PSS provides sustainability of both consumption 
and production [5]. It has three types. First, Product Oriented PSS where ownership of the product is held 
by the customer but the additional services such as maintenance contract for certain periods is still 
provided by the producers. Second, Use Oriented PSS where ownership of the product is held by service 
providers who sell the functions of the product through distribution and payment systems. 
Babyloania.com, a Start-Up used as empirical study for this research, is the example of Use Oriented PSS. 
Third, Result Oriented PSS where product is replaced by service. For example, voicemail replaces 
answering machines [6].   
 
There was a finding that collaborative consumption has positive effects on lower-income consumers 
and may democratize access to a higher standard of living [7]. However, up until now, collaborative 
consumption research still lack of empirical study from developing country that has lower-income citizens 
such as Indonesia. Our research paper wants to fill this empirical study gap about collaborative 
consumption in one of developing country, Indonesia, and about using Product-Service System based e-
commerce that rent short life usage cycle product category, baby stuffs, as observe object. We will explore 
the significant factors that make the consumer keep using this kind of e-commerce and how they interact 
to each other. This research also shows the evidence that information system can be positioned as 
disruptive technology with borderless access to survive and sustain in Asia Pacific Free Trade Area 2020. 
2. Research Model & Hypothesis 
Product-Service System, one of the collaborative consumption systems, offers something different in 
digital environment. It changes how people consume things to fulfill their needs from owning to renting 
or temporary accessing with massive scales of alternatives [8]. For the decades, people are used to 
consume marketing and communication program designed for influence the people to buy and own 
something [9]. Thus, PSS is unusual things for Indonesian people. Nevertheless, use-oriented PSS has 
advantages in term of creating customer loyalty since it has the ability to capture value present in the 
value chain, now and in the future. Furthermore, PSS also has better means on ensuring customer loyalty 
than conventional product purchase where customers do not have ongoing direct relationship with the 
provider after transaction [10]. When dealing with a new thing, first time experience is very critical to 
customers in order to create customer loyalty and the development of a long-term relationship [11].  
Customer weigh prior satisfaction relatively more heavily than new information [12]. Trust, perceived 
risk, and perceived value are the experience factors that affects purchase intention in online shopping that 
got much attention from e-commerce researcher [13], [14], [15]. Based on these elements, we explore the 











Fig. 1. Research Model 
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Perceived Value for Initial Saving Benefit, Initial Recency, and Transaction Frequency. 
 
One of the antecedents of initial trust that trigger customers to do repeat purchase for e-commerce is 
perceived value [16]. Main perceived value for Product-Service System is lower access cost for a product. 
It usually far lower than retail price of the product [10]. In previous study, saving benefit in online 
platform also positively affects to loyalty [17]. The saving benefit creates better price perception for 
customer’s point of view. In online environment, price perception has a direct and positive effect on 
consumers’ satisfaction and their intention to return [18]. Each e-commerce has perceived risk from 
product uncertainty because customer cannot directly touch the product. Product uncertainty influences 
online customer satisfaction [19]. However, due to lower initial cost, lower perceive risk as a result from 
access-based price also lower the hesitation of customers to do transactions [10]. Hence, we integrate and 
formalize these concepts into hypothesis 1: 
 
H1. Initial perceived value for saving benefit positively affects transaction frequency 
 
On average, customer acquisition cost is much higher than customer retention cost [20]. Furthermore, 
highest portion of revenue comes from most e-commerce comes from repeat customers [21]. Therefore, 
customer retention that can be measured from second transaction is an urgent agenda for every e-
commerce. Gupta and Zeithaml (2006) state that there is a strong relationship between customer retention 
and customer satisfaction [22]. 
 
For repeat customers, customer satisfaction driven by system quality and service quality maintains 
significant relationship with trust [23]. Customer satisfaction is also the main factors for repeat purchase 
intention in online environment [24]. Purchase intention increase the probability of purchase action 
regardless the product type [25]. However, repeat purchase intention should be maintained because in 
online environment it is affected significantly by customer engagement [26]. Higher customer 
engagement in a shorter time window after initial purchase may increases repeat purchase intention and 
makes the customer keep their participation in certain Product-Service System. In contrast, lower 
customer engagement after initial transaction may lead customer away [27]. This situation can be 
measured by giving much attention to time gap between initial purchase and second purchase (initial 
recency) as a result from customer engagement and repeat purchase intention. Customer engagement 
itself can be measure by transaction frequency [28]. Customers who feel the relationship is no longer 
valuable for them may do “optional ending” within 1 month [29]. Thus, we integrate and formalize these 
concepts into hypothesis 2: 
 
H2. Initial recency affects transaction frequency 
 
Repeat Transaction Frequency and Customer Lifetime Value 
 
Most e-commerce technology is able to save transaction history in real-time and create customer database 
that valuable to be analyzed for creating CRM and marketing strategy. In database marketing and direct 
marketing, it is common to use RFM (recency, frequency, monetary) to analyze customer value [30]. 
Among RFM variables, recency is considered as the most powerful predictor for future customer behavior 
[31]. Past study also shows that customers’ response rate vary the most by their recency, followed by their 
frequency and monetary value [32]. Lower recency drives to lower switch probability by the customers 
[33]. When the customer switch is low, it means customer retention measured by number of transaction 
frequency will be high. Relationship duration has direct effect to customer profitability [34]. 
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Price has direct impact to contribution margin of a customer. Lower price increase the probability of 
acquisition but it reduces relationship duration [35]. Hence, high value of transaction by a customer in the 
initial purchase means high margin for the firm and able to create longer relationship duration. In other 
study, Borle, Singh, and Jain proposed a model for predicting customer lifetime value by using triad value 
from previous purchase that consists of the probability of defecting before previous purchase, the 
interpurchase time (time to next purchase or recency), and the amount of previous purchase [36]. 
 
Therefore, we integrate and formalize these concepts into hypothesis 3, hypothesis 4, and hypothesis 5: 
 
H3. Transaction frequency positively affects customer lifetime value 
H4. Initial recency indirectly affects customer lifetime value mediated by transaction frequency 
H5. Initial monetary value positively affects customer lifetime value 
3. Methodology & Results 
We divide the research into 2 studies based on babyloania.com customer transaction. Study 1 was 
designed to explore hypothesis 1 and hypothesis 2 while Study 2 was designed to explore hypothesis 3, 
hypothesis 4, and hypothesis 5. We collect all transaction data from babyloania.com customer and control 
them with several criteria. The first criterion is the total number of transactions, which in this case is set to 
a minimum of 2. This allows us to measure the interval between first and second purchase. The second 
criterion is the date of first purchase. We set a cut off date of 20 March 2015 to ensure all samples in the 
dataset have a lifetime of at least 4 months at the time of this analysis. Implementing the filters produces 
266 transaction data points eligible for study. Since both study 1 and study 2 use multiple regression to 
predict the outcome of dependent variables, the minimum sample size to reach good prediction level for 2 
independent variables with R2 = 0.232 (study 1) and 3 independent variables with R2 = 0.656 (study 2) is 
100 and 21 [37]. Therefore, 266 transaction data that we prepare for this research fulfill the criteria.  
 
Study 1 – Initial perceived value for saving benefit positively affects to transaction frequency while 




Both perceived value and recency has direct effect to repeat purchase. In this study about Product-Service 
System, perceived value is defined as benefit savings incurred when renting instead of purchasing an item 
at retail price. These two prices are shown in every product page at the babyloania.com website. 
Regarding the recency, we give much attention to the time interval between a customer’s first and second 
purchase. Then, we defined recency as initial recency. Meanwhile, repeat purchase was defined as 
transaction frequency in the first 4 months of customer participation in babyloania.com platform. We 
adapt the length of 4 months period for analyzing customer behavior from previous study [38]. Therefore, 
for study 1, we use multiple regression by using SPSS 22 with initial perceived value for benefit savings 
and initial recency as independent variable. On the other hand, transaction frequency was placed as 
dependent variable. We use the method as an approach for modeling their relationship [39]. Beside 




Based on the multiple regression result the overall research model for study 1 is statistically significant 
with p < 0.01 (p = 0.0001) and the multiple coefficient of determination from the research model is 
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0.232. Initial perceived value for saving benefit is significant for p < 0.05 (p = 0.44) while initial recency 
is significant for p < 0.01 (p = 0.0001). The positive coefficient of initial perceived value for saving 
benefit shows that it positively affects transaction frequency. On the other hand, the negative coefficient 
of initial recency shows that the shorter the interval between the first and second purchase, the higher the 
transaction frequency. Therefore, the multiple regression result from study 1 supports hypothesis 1 and 
hypothesis 2. 
 
Another insight can be seen from the results of descriptive analytics below: 
 
 
Fig. 2. Transaction Frequency Graph 
 
From a total of 932 customers, only 25% make a second purchase within the 4 month time frame.. 
However, of the customers that make a second purchase, more than 50% of them make a third one. This 
pattern repeats for the fourth and fifth purchase.   
 
Study 2 – Transaction frequency and initial monetary value positively affects to customer lifetime 





The number of repeat purchase or transaction frequency in study 1 affected by perceived value and 
recency has direct effect to customer lifetime value. Monetary value also has direct effect to customer 
lifetime value. In study 2, our definition about monetary value is the total dollar value at the first 
purchase. Then, we define it as initial monetary value. Initial recency has indirect effect to customer 
lifetime value mediated by transaction frequency. Regarding the customer lifetime value, adapting from 
previous study [38], we define it as each customer lifetime value for the first quarter or 4 months. We 




















548   Adhi Setyo Santoso and Arlo Erdaka /  Procedia Computer Science  72 ( 2015 )  543 – 551 
Customer lifetime value number came from revenue minus cost of each transaction. Align with the 
research model that we develop, we use another multiple regression by using SPSS 22 with transaction 
frequency and initial monetary value as independent variable as well as customer lifetime value as 





Multiple regression result shows that the research model for study 2 is significant with p < 0.01 (p = 
0.0001) and multiple coefficient determination 0.656. It shows that the model explain 65.6% variability of 
the response data around its mean. Transaction frequency (p = 0.0001) and initial monetary value (p = 
0.0001) are significant (p < 0.01) as independent variable. The positive coefficient explains that both 
transaction frequency and initial monetary value positively affect customer lifetime value in the 4 months 
window. Through correlation test, initial recency also has significant effect (p < 0.01) to customer 
lifetime value as well as transaction frequency. However, when we run multiple regression with 
transaction frequency, initial recency, and initial monetary value together as independent variable and 
customer lifetime value as dependent variable, initial recency become non-significant (p = 0.274). This 
results suggest that transaction frequency acts as mediator for initial recency that affects customer lifetime 
value indirectly. Sobel test also shows the significance of transaction of transaction frequency as mediator 
with p < 0.01 [40]. Therefore, the research model in study 2 supports hypothesis 3, hypothesis 4, and 
hypothesis 5. The model can be used for predict the customer lifetime value with formula: 
 
CLV = -166028,533 + 181477,001*(Transaction Frequency) + 1,261*(Initial Monetary Value)         (1) 
 
There are some more interesting insights from study 2. The top 1% customer worth almost 7 times of the 
average customer lifetime value. The indirect effect of initial recency to customer lifetime value can be 
seen clearly. Top 25% rank of customer lifetime value has 30.72 average days gap between initial 
purchase and second purchase. On the other hand, bottom 25% rank of customer lifetime value has 94.57 
days of initial interpurchase time.  
4. General Discussion and Implication  
E-commerce is used to facilitate people to buy and own products that are able to fulfill their needs or 
wants with lower searching cost and transaction cost. In contrast, babyloania.com unlock new business 
model by adapting product-service system in e-commerce form to provide temporary access, not 
ownership, for products to fulfill customers’ needs. For a new concept with new access and new scale, 
product-service system needs initial trust to be accepted and to create loyal customers. Within this system, 
our findings show that the initial trust was created from the experience in the first purchase. The 
customers feel a unique experience compare to other e-commerce portals through access-based price 
offered by product-service system based e-commerce. They experience perceived value from the saving 
benefit between access-based price and retail price. On their website, Babyloania.com shows the 
comparable price of each product lowest usage rental price to retail price. The shown rental price is 5-
10% of average retail price [41].  
 
The results of Study 1 shows that perceived value has a significant effect to transaction frequency. 
Product-service system based e-commerce play a different game than conventional e-commerce or store 
and does not compete directly with pricing or product or service quality. By using the advantage of 
perceived saving benefit, product-service system based e-commerce are able to offer high quality 
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products without ask the customers to pay for full price. Instead, they charge the price based on 
customers’ access. While baby stuff used in this research is considered as experience goods that create 
perceived risk from customer point of view, the low initial cost from product-service system is able to 
make perceived risk low. Customers can try the product in such a short time with small amount of cost 
and then stop the use of the products when they do not like them. Therefore, in practice, product-service 
system based e-commerce should adjust the lowest-access price far enough from the retail price to make 
sure the customer perceive the value for saving benefit as well as lower the perceived risk. 
 
Together with perceived value for saving benefit, our findings in Study 1 also show that initial recency 
affects transaction frequency as well as provides indirect effect to customer lifetime value mediated by 
transaction frequency. Different from conventional e-commerce, access-based price in product-service 
system enable customer to purchase (access) more products in shorter time at a less cost. Customers 
relatively have fewer barriers to do second purchase soon. When initial trust is created on the first 
experience, customers are more likely do repeat purchase. As a result, in our observation at 
babyloania.com, a shorter initial recency leads to higher transaction frequency. Based on our research,  
the first month since first transaction is a critical time window to create loyal customer and make long 
lasting relationship with them. Therefore, the company needs to maintain the customers who did second 
purchase soon after initial purchase. From Fig. 2. we can see that 3 out of 4 customers never return after 
initial purchase. However, customers who did second purchase are more likely become loyal customers 
who will do multiple purchases. The research data shows how critical the second purchase for customer 
loyalty in the long run. Based on this insight, the company needs to target valuable customers by focusing 
on customers who did second purchase and keep them in the platform. Increase the number of loyal 
customers is important as a 5% increase in customer retention could increase firm profitability by 25% to 
80% [42]. 
 
Study 2 shows that transaction frequency mediated initial recency effect to customer lifetime value. 
Top percentile rank of customer lifetime value has shorter initial recency. Development of digital 
technology leads a change where product sharing is not only mobile product anymore such as Zipcar but 
also nonmobile product such as household equipment or baby items as explored in this research [43]. In 
term of consumption sharing, both mobile and nonmobile products have similarities. Consumers use or 
access them multiple times for wide range of needs in certain category. For example, consumers requires 
different vehicle for different needs. They require a city car for daily activity, a pick up truck for logistics, 
or station wagon for family intercity transportation. For nonmobile product such as baby items, 
consumers require different product based on several categories such as baby age or purpose of use (ex: 
nursery, play, traveling, etc.). This situation happens when consumers need wide range of products but 
only temporarily. Hence, instead of purchasing all of the products just for temporary access, it will be 
much more efficient if consumers just spent their money based on access. With the same amount of 
money that they use to buy a product previously, they are able to access several required products. 
Product-service systems unlock the capability to do so. In our research, the customers who have high 
customer lifetime value purchase or access different kinds of baby products on each different transaction 
in such a short time that can be calculated on daily or weekly basis. Customers who spent higher in the 
initial purchase are more likely keep their participation in product-service system for longer period. They 
tend to spend higher on repeat purchase. As a result, the customer lifetime value is also high. This 
behavior may lead to changing the intention of owning some products. 
5. Conclusion  
     Product-service system changes the nature of e-commerce in term of accessing products for 
temporary period and customer repeat purchase. This research paper was written to help shed light on 
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some of the factors that aid the adoption of the Product-service system, specifically in Jakarta, Indonesia. 
Our study shows that initial experience has positive impact to customer loyalty in product-service system. 
Initial perceived value for saving benefit, initial recency, and initial monetary value are the significant 
measurement factors of first time experience that affect customer loyalty. The customer loyalty itself can 
be measured by the subsequent transaction frequency and customer lifetime value. This research has 
limitation in exploring other phenomena of product-service systems because of the limited dataset. 
Further research will be focused on how the product-service system democratizes access to a higher 
standard of living for lower-income consumers. 
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